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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
device for forging of a bevel gear by which a forged part 
is obtained without damaging a tooth-form formed to an 
upper die, with improving durability of the upper die 
and without generating burr, forming defect, etc., in 
forging. 

SOLUTION: A lower part of a preform 100 is formed to 
a male/female shape of a bottom face side having no 
tooth form of a bevel gear to be produced. When the 
preform 100 is placed in a lower die 58, a tip part 36 of a 
lower punch 34 is apart in a prescribed spacing from the 
preform 100. The lower die 58 and upper die 80 are 
closed under descending action of the upper die 80. At 
this time, the upper part of the preform 100 is apart from 
a tooth form 90 formed to the upper die 80. When the 
punch 34 is advanced into a cavity 94, the preform 100 
is pressed by the punch 34 to be subjected to plastic 
deformation and upsetting to the wall part of the cavity 
94, thus, a bevel gear is formed. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which lays a work piece in female mold in the condition of having 
estranged from lower punch, in the approach for fabricating bevel gear with forging shaping, 
The process which makes said female mold and punch blockade mutually where the tooth form 
which female mold and a punch were made to contact and was formed in this punch is estranged 
from said work piece, The forging shaping approach of the bevel gear characterized by having 
the process which this lower punch is made to advance into the cavity formed between said 
female mold and punches, presses said work piece, and carries out swaging shaping of said work 
piece by moving said female mold and punch to said lower punch relatively. 
[Claim 2] In the forging shaping approach of bevel gear according to claim 1 said work piece It 
is the preforming article with which the male-and- female configuration by the side of the base 
which does not have the tooth form side of the bevel gear manufactured in the inferior-surface- 
of-tongue side was fabricated. Said female mold is the forging shaping approach of the bevel 
gear which the inferior-surface-of-tongue side of said work piece and female mold are engaged, 
and are characterized by being positioned in case it has a sex configuration corresponding to the 
male-and- female configuration of said bevel gear and said work piece is laid in said female 
mold. 

[Claim 3] the equipment for carrying out forging shaping of the bevel gear — setting — female 
mold and this female mold — receiving — approach — it being able to estrange freely and with 
the punch which has the tooth form of the sex configuration corresponding to the male-and- 
female configuration of the tooth form of the bevel gear manufactured When it was prepared in 
the pore formed by said female mold, and it had relatively the lower punch which can be 
displaced freely to this female mold, this work piece and said lower punch carry out 
predetermined spacing alienation when a work piece is laid in said female mold, and female 
mold and a punch are made to blockade The tooth form of this punch is forging shaping 
equipment of the bevel gear characterized by having estranged with said work piece. 
[Claim 4] It is forging shaping equipment of the bevel gear which said female mold has a sex 
configuration corresponding to the male-and- female configuration by the side of a base without 
the tooth form side of the bevel gear manufactured in the forging shaping equipment of bevel 
gear according to claim 3, and are characterized by the work piece with which the male-and- 
female configuration of said bevel gear manufactured was formed engaging with said female 
mold. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the method of manufacturing the bevel gear 



JP09-141380.doc 



Page 4 of 20 



like the bevel gear used for the differential equipment of an automobile with forging shaping, 

and its equipment. 

[0002] 

[Description of the Prior Art] the female mold which has lower punch conventionally, and this 
female mold — receiving — approach — it is constituted free [ alienation ] and the forging 
shaping equipment of bevel gear equipped with the punch which has upper punch is proposed, 
the wall which lays the work piece of the shape of a cylindrical shape cut by the cavity formed 
in said female mold at predetermined die length in order to have manufactured bevel gear using 
this forging shaping equipment, presses said work piece to lower punch and upper punch, and 
constitutes the cavity between a punch and female mold for this work piece — swaging — it 
fabricates. Generally this approach is called the forging shaping approach of both force pistons. 
[0003] the female mold which has lower punch on the other hand, and this female mold — 
receiving — approach — it has the punch which can be estranged freely, and the work piece laid 
in female mold is pressed with lower punch, and the forging shaping approach of the piece force 
piston which sets this work piece on the wall which constitutes a cavity is also proposed from 
the former. However, by the forging shaping approach of both the aforementioned force pistons, 
it is easy to generate weld flash with the forging material which turns to the gap of female mold 
and lower punch, and the gap of a punch and upper punch, and the process which removes this 
weld flash by cutting is needed. Moreover, by the forging shaping approach of a piece force 
piston, there was a fault that poor shaping tends to generate that it is difficult to fixlly carry out 
plastic deformation of the work piece, and the under-fill section will arise etc. 
[0004] It is constituted free [ alienation ]. the female mold which has lower punch that it should 
conquer this kind of un-arranging, and this female mold ~ receiving — approach — Have the 
punch which has predetermined tooth form and the preforming article of the configuration 
which gave preforming to the cylindrical shape-like work piece and was approximated to bevel 
gear is once fabricated. This preforming article is supported with lower punch, the pressure 
welding of the punch is carried out to female mold, said preforming article is pinched by the 
state of obstruction, and the method of obtaining swaging and bevel gear to the wall which 
constitutes a cavity for the preforming article concerned is also proposed by pressing lower 
punch in this preforming article. 

[0005] Furthermore, the upper limit of a work piece is made to project in predetermined height 
from the end face of the 1st mold as indicated by JP,7-100578,A. Turn and carry out the 
variation rate of the 2nd mold to said 1st mold, carry out plastic deformation of the upper limit 
of said work piece, and said the 1st mold and 2nd mold are blockaded. The variation rate of the 
punch is relatively carried out to shaft orientations to the 1st mold and 2nd mold, and the 
method of manufacturing swaging and bevel gear is proposed in said work piece by the wall 
which constitutes the cavity of the 1st mold and the 2nd mold. 

[0006] Further again as indicated by JP,7-236937,A It has the punch in which upper punch was 
prepared, and the female mold formed free [ displacement of lower punch ]. Press the upper part 
of a work piece to upper punch, and primary press forging is given to the bottom of the 
depressor activity of a punch. The method of carrying out a flow variation rate to the addendum 
part of the bevel gear which are made to carry out a flow variation rate to a bottom part at least, 
lower punch is made to advance into a cavity, press a work piece, give secondary press forging, 
and manufacture a forging material of the bevel gear which manufacture a forging material, and 
manufacturing bevel gear is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] The tooth form formed in the punch when a punch 
carried out a pressure welding to female mold is made to press and transform the part in which 
the tooth form of a preforming article is formed by the forging shaping approach of the bevel 
gear concerning the above-mentioned conventional technique. For this reason, the force strong 
against the tooth form of a punch was added, there was concern which the tooth form currently 
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formed in this punch damages, and there was a problem that the endurance of a punch became 
short. 

[0008] It aims at offering the forging shaping approach of the bevel gear which this invention is 
made that the aforementioned technical problem should be solved, it does not do damage to the 
tooth form formed in the punch, and its endurance of a punch improves, and generating of weld 
flash and poor shaping do not generate at the time of forging shaping, and its equipment. 
[0009] 

[Means for Solving the Problem] In an approach for this invention to fabricate bevel gear with 
forging shaping, in order to attain the aforementioned purpose The process which makes said 
female mold and punch blockade mutually where the process which lays a work piece in female 
mold in the condition of having estranged from lower punch, and the tooth form which female 
mold and a punch were made to contact and was formed in this punch are estranged from said 
work piece, It is characterized by having the process which this lower punch is made to advance 
into the cavity formed between said female mold and punches, presses said work piece, and 
carries out swaging shaping of said work piece by moving said female mold and punch to said 
lower punch relatively. 

[0010] According to this invention, when a work piece is laid in female mold, this work piece is 
estranged from lower punch. If a punch is dropped to this work piece and this punch and female 
mold of each other are blockaded, since the tooth form formed in the punch is estranged from 
the work piece, an impact in case a punch and female mold contact will not join this tooth form. 
And if lower punch is made to advance into a cavity, the work piece inside this cavity will be 
pressed, and will be deformed plastically, it will flow that there is no clearance in the tooth form 
of said punch, and bevel gear will be fabricated. 

[001 1] In this case, it is the preforming article with which the male-and-female configuration by 
the side of the base which does not have the tooth form side of the bevel gear manufactured in 
that inferior-surface-of-tongue side was fabricated, and if female mold is engaged the inferior- 
surface-of-tongue side of said work piece in case it has a sex configuration corresponding to the 
male-and-female configuration of said bevel gear and said work piece is laid in said female 
mold, said female mold can be positioned easily and is suitable for said work piece. In 
equipment for this invention to carry out forging shaping of the bevel gear Moreover, female 
mold, this female mold — receiving — approach — it being able to estrange freely and with the 
punch which has the tooth form of the sex configuration corresponding to the male-and-female 
configuration of the tooth form of the bevel gear manufactured When it was prepared in the pore 
formed by said female mold, and it had relatively the lower punch which can be displaced freely 
to this female mold, this work piece and said lower punch carry out predetermined spacing 
alienation when a work piece is laid in said female mold, and female mold and a punch are made 
to blockade Tooth form of this punch is characterized by having estranged with said work piece. 
[0012] According to this invention, a work piece is laid in female mold in the condition that this 
work piece and said lower punch have estranged, a punch is dropped, and this punch and female 
mold are made to blockade. If said lower punch is made to advance into a cavity, said work 
piece will be deformed plastically, it will flow that there is no clearance in the tooth form of said 
punch, and bevel gear will be fabricated. Moreover, said female mold has a sex configuration 
corresponding to the male-and-female configuration by the side of a base without the tooth form 
side of the bevel gear manufactured in this case, and if the work piece with which the male-and- 
female configuration of said bevel gear manufactured was formed engages with said female 
mold, in case a work piece will be laid in the cavity of female mold, positioning becomes easy 
and it is suitable. 
[0013] 

[Embodiment of the Invention] It explains to a detail below, mentioning the gestalt of suitable 
operation in relation with the equipment which carries it out, and referring to an attached 
drawing about the forging shaping approach of the bevel gear concerning this invention. The 
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case where the bevel gear used for an automobile is manufactured is mentioned as an example, 
and the gestalt of this operation explains it. 

[0014] In drawing 1 , a reference mark 10 shows the forging shaping equipment of the bevel 
gear concerning the gestalt of this operation. The forging shaping equipment 10 of these bevel 
gear contains the female mold attachment member 12. A hydraulic power package 14 is formed 
in the center section of this female mold attachment member 12, and a pressure oil is supplied to 
** 16 formed inside this hydraulic power package 14 from the pressure-oil source of supply 
which is not illustrated. The press member 18 is formed in the aforementioned room 16 free 
[ vertical movement ], and this press member 18 is pressed up by said pressure oil in drawing. A 
step 20 is formed in the upper part of said press member 18, and the presser-foot member 22 
which fixed in the upper part of said hydraulic power package 14 engages with this step 20. 
Therefore, as for said press member 18, the migration to the upper part is controlled by said 
presser-foot member 22. The tubed part material 24 is formed in the center section of said 
hydraulic power package 14, and the upper limit section of this tubed part material 24 is inserted 
in the crevice 26 formed by the center section of said press member 18. Knock out pin 30 is 
inserted into the central pore 28 of this tubed part material 24. The cylinder member 31 of the 
knock out pin 30 and the diameter of said concerned contacts the upper part of this knock out 
pin 30, a slot 33 is formed by the outer wall of this cylinder member 31, and O ring 35 is formed 
in this slot 33. Said knock out pin 30 and the cylinder member 31 are further projected up from 
the pore 32 formed by the upper part of said crevice 26. In the upper limit section of said 
cylinder member 31, the lower punch 34 of the shape of a cylinder [ minor diameter / member / 
31 / this / cylinder ] fixes, the diameter of the point 36 of this lower punch 34 is reduced towards 
the upper part, and it is presenting the taper configuration. 

[0015] Stanchions 38a and 38b are set up by the upper part of said female mold attachment 
member 12, these stanchions 38a and 38b are surrounded, and coiled spring 40a and 40b is 
formed. The pressure welding of the upper limit section of said coiled spring 40a and 40b is 
carried out to the maintenance plate 42. Said stanchions 38a and 38b are actually inserted in the 
pores 44a and 44b formed by this maintenance plate 42 free [ sliding ], and the maintenance 
plate 42 concerned can move up and down freely along with these stanchions 38a and 38b by 
this. Therefore, it will be understood easily that said coiled spring 40a and 40b is energizing said 
female mold attachment member 12 and said maintenance plate 42 in the direction estranged 
mutually. The osculum 46 which has a level difference in the center of said maintenance plate 
42 is formed, and a punch holder 48 inserts in the lower part of this osculum 46. The flange 50 
is formed in this punch holder 48. It presses down to this flange 50 and a member 52 is engaged, 
and when this presser-foot member 52 fits into the lower part of said maintenance plate 42, said 
punch holder 48 is held at the maintenance plate 42. The crevice 54 where said cylinder member 
3 1 can slide on the center section of this punch holder 48 freely is formed, the pore [ minor 
diameter / crevice / 54 / concerned ] 56 is formed by the upper part of this crevice 54, and said 
lower punch 34 inserts in this pore 56 free [ sliding ] relatively. 

[0016] Female mold 58 is formed so that a laminating may be carried out to said punch holder 
48. A step 60 is formed in the outer wall of this female mold 58, the positioning member 62 
actually engages with this step 60, and when this positioning member 62 fixes in the upper part 
of said maintenance plate 42, positioning immobilization of the female mold 58 is carried out at 
said maintenance plate 42. Said pore 56 and the pore 64 which is open for free passage in same 
axle are formed by the center section of said female mold 58, and said lower punch 34 is 
relatively inserted in this pore 64 free [ sliding ]. A step 66 is formed in the periphery marginal 
top face which projects from said positioning member 62 of said female mold 58, and this step 
66 has the shape of a taper whose diameter was slightly reduced toward the upper part. The 
installation section 68 is formed in the central part of said female mold 58, this installation 
section 68 is turned caudad, and the diameter of it is reduced, and it is open for free passage with 
said pore 64. Said installation section 68 is formed in the sex configuration corresponding to the 
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male-and- female configuration by the side of the base in which the tooth form of the bevel gear 
manufactured and the opposite side, i.e., the tooth form side of bevel gear, are not formed. 
[0017] this forging shaping equipment 10 — said female mold attachment member 12 — 
receiving — approach — it has the punch attachment member 70 which can be estranged freely. 
A pore 72 is formed by the center section of this punch attachment member 70, and upper punch 
74 is inserted in this pore 72. Since the ramp 76 whose diameter turns this pore 72 caudad and is 
reduced is formed and the taper section 78 whose diameter turns to said upper punch 74 caudad, 
and is reduced is formed on the other hand, this upper punch 74 being held at said punch 
attachment member 70, and falling out from a pore 72 is prevented. Heights 79 are formed in 
the lower limit section of said upper punch 74. A punch 80 is formed in the lower part of this 
punch attachment member 70. A step 82 is formed in the outer wall of this punch 80, and an 
attachment component 84 engages with this step 82. Said attachment component 84 fixes to said 
punch attachment member 70, and positioning fixing of the punch 80 is carried out by the flange 
85 of this attachment component 84 at said punch attachment member 70. A step 86 is formed in 
the periphery marginal inferior surface of tongue of the punch 80 concerned in concentric circle 
with this punch 80, and this step 86 has the shape of a taper whose diameter turned caudad and 
was expanded slightly. A crevice 88 is formed by the inferior-surface-of-tongue center section 
of said punch 80, and the tooth form 90 of the sex configuration corresponding to the male-and- 
female configuration of the tooth form of the bevel gear manufactured is formed in the wall 
which constitutes this crevice 88. The pore 92 which is open for free passage to the pore 72 of 
the punch attachment member 70 above said crevice 88 was formed by said punch 80, said 
upper punch 74 inserted in this pore 92, and the heights 79 of this upper punch 74 are projected 
inside said crevice 88. 

[0018] Said punch 80 descends, and as shown in drawing 2 , when female mold 58 is blockaded, 
a cavity 94 is formed by the installation section 68 of said female mold 58, the point 36 of lower 
punch 34, the crevice 88 of a punch 80, and heights 79. The forging shaping equipment 10 of 
the bevel gear concerning the gestalt of this operation is constituted as mentioned above 
fundamentally, and is explained below in connection with the forging shaping approach which 
starts the gestalt of this operation about the actuation next. 

[0019] First, forging shaping is given to a cylindrical shape-like work piece and the preforming 
article 100 is fabricated. At this time, the lower part of the preforming article 100 is fabricated 
corresponding to the male-and- female configuration by the side of a base without the tooth form 
side of the bevel gear manufactured. Through the above preparation processes, as shown in 
drawing 1 , said preforming article 100 is laid in the installation section 68 of female mold 58. 
Since it is formed corresponding to the configuration by the side of a base without the tooth 
form side of the bevel gear with which said installation section 68 is manufactured at this time, 
it is possible to position the preforming article 100 easily in the installation section 68. The 
inferior surface of tongue of the preforming article 100 concerned is carrying out predetermined 
spacing alienation from the point 36 of lower punch 34 in that case. 
[0020] Next, as shown in drawing 2 , while a punch 80 descends in one with the punch 
attachment member 70 and the step 66 of female mold 58 and the step 86 of a punch 80 fit in, 
when each taper part of this step 66 and a step 86 is engaged, a punch 80 is positioned to female 
mold 58, and this female mold 58 and a punch 80 are blockaded. The pressure welding of the 
inferior surface of tongue of a punch 80 and the top face of female mold 58 is carried out by the 
resiliency of coiled spring 40a and 40b in that case. At this time, the tooth form 90 formed in the 
punch 80 is estranged from the upper part of the preforming article 100, and forging shaping is 
not given to this preforming article 100. That is, some gap is formed between said tooth form 90 
and preforming articles 100, and both are not in contact. Therefore, the force does not join this 
tooth form 90, but there is no concern which the tooth form 90 concerned damages. Moreover, it 
has prevented that a hydraulic power package 14 demonstrates a cushion function, and absorbs 
an impact when female mold 58 and a punch 80 contact, and this female mold 58 and a punch 
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80 damage it. 

[0021] Subsequently, if a punch 80 descends further as shown in drawing 3 , coiled spring 40a 
and 40b degenerates, the maintenance plate 42 descends, female mold 58 and a punch 80 will 
descend with the preforming article 100 in the condition of having blockaded, and the lower part 
of a punch holder 48 will contact the upper part of the press member 18. And specified quantity 
discharge of the pressure oil is carried out through the pressure-oil source of supply which is not 
illustrated from a hydraulic power package 14, the press member 18 descends the interior of** 
16, and the preforming article 100 also descends. Since lower punch 34 does not descend at this 
time, this lower punch 34 will displace up relatively to female mold 58, and the point 36 of the 
lower punch 34 concerned carries out press penetration into a cavity 94. Therefore, the 
preforming article 100 deforms plastically and it is set on each wall of the installation section 68, 
a crevice 88, and heights 79. For this reason, some materials which constitute the preforming 
article 100 to the addendum part of the tooth form 90 of a punch 80 flow, poor shaping, such as 
under-fill, is not generated and the tooth form 102 corresponding to this tooth form 90 is formed. 
[0022] Moreover, since a punch 80 and female mold 58 are maintaining the condition of having 
carried out the pressure welding by the resiliency of a hydraulic power package 14 and coiled 
spring 40a and 40b, at this time, it can prevent that weld flash occurs around the preforming 
article 100. Tooth form 102 is fabricated by the preforming article 100 as mentioned above, next, 
the preforming article 100 — a hole — dawn processing is performed, the hole used for this hole 
dawn processing — dawn equipment 1 10 is explained. 

[0023] This hole dawn equipment 1 10 is equipped with a die holder 1 12 as shown in drawing 4 . 
The flange 113 was formed in the lower part of this die holder 112, and it engaged with the 
plinth which this flange 113 does not illustrate, and has fixed to this plinth. A crevice 1 14 is 
formed by the upper part of this die holder 112, and the pars basilaris ossis occipitalis of this 
crevice 1 14 is open for free passage with the pore 116. This pore 116 curves inside said die 
holder 112, and is carrying out opening to the outside of this die holder 112. The hole dawn die 
1 18 is inserted in said crevice 1 14. this ~ a step 120 is formed in the periphery of the hole dawn 
die 1 18, it presses down to this step 120, a member 122 is engaged, and this presser-foot 
member 122 fixes to said die holder 112. therefore, a hole — it will be understood easily that the 
dawn die 1 18 is held at the die holder 112. While the crevice 124 which engages with the lower 
part of the preforming article 1 00 is formed by said upper part of the hole dawn die 1 1 8, a pore 
126 is formed by the center section of this crevice 124, and this pore 126 is open for free 
passage with said pore 116. 

[0024] this hole dawn equipment 1 10 — said die holder 1 12 — receiving — approach ~ it has the 
plinth 128 which can be estranged freely. Pores 130a and 130b are formed by the lower part of 
this plinth 128, and from said plinth 128, the tubed part material 132a and 132b extends caudad 
in these pores 130a and 130b, and fixes to them. In the lower limit section of this tubed part 
material 132a and 132b, disc-like plate-like part material ****s, it is concluded by 134a and 
134b, and the flanges 136a and 136b projected from the outer wall of the tubed part material 
132a and 132b to the method of outside by this plate-like part material are formed. Steps 138a 
and 138b are formed near the trailer of said pores 130a and 130b, in these steps 138a and 138b, 
said tubed part material 132a and 132b was surrounded, and the end section of coiled spring 
140a and 140b has sat down. 

[0025] In the lower part of said plinth 128, said coiled spring 140a and 140b is surrounded, the 
attachment member 142 fixes, a pore 144 is formed by the center section of this attachment 
member 142, and the supporter material 146 is inserted in this pore 144 in contact with said 
plinth 128. The diameter of the lower part of this supporter material 146 is reduced through a 
step 150, and the presser-foot member 152 inserted in said pore 144 engages with this step 150. 
A flange 153 is formed in this presser-foot member 152, when this flange 153 ****s to said 
attachment member 142 and fixes by 154, said supporter material 146 falls out and a stop is 
carried out. hole dawn punch 155 fixes in the lower part of the supporter material 146 — having - 
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- this — hole dawn punch 155 is inserted in the pore 156 formed by said presser-foot member 
152. 

[0026] The maintenance plate 157 is formed under said attachment member 142, Pores 158a and 
158b are formed by this maintenance plate 157, and said tubed part material 132a and 132b is 
inserted in it free [ sliding ] at these pores 158a and 158b. Said pores 158a and 158b are 
expanded the diameter of and formed through Steps 160a and 160b, said flanges 136a and 136b 
engage with these steps 160a and 160b, and, as for said maintenance plate 157, migration in a 
lower part is prevented. On the other hand, the other end of said coiled spring 140a and 140b is 
in contact with the upper part of said maintenance plate 157, and this coiled spring 140a and 
140b is energized in the direction which estranges said plinth 128 and maintenance plate 157 of 
each other. 

[0027] A pore 162 is formed by the central lower part of said maintenance plate 157, through a 
step 164, a lower part expands the diameter of said pore 162, and it is formed. A stripper 168 is 
inserted in this pore 162, a flange 170 is formed in the periphery of this stripper 168, and this 
flange 170 engages with said step 164, and fixes said stripper 168 on said maintenance plate 157 
by being concluded by **** 172. The crevice 174 which engages with the upper part of the 
preforming article 100 is formed by the lower part of said stripper 168. A pore 176 is formed by 
the center section of this crevice 174, and said hole dawn punch 155 inserts in it free [ sliding ] 
at this pore 176. 

[0028] the hole used for the gestalt of this operation — dawn equipment 1 10 is constituted as 
mentioned above fundamentally, and explains [ next ] the actuation, this hole of hole dawn 
equipment 110 — the preforming article 100 with which tooth form 102 was fabricated is laid in 
the crevice 124 formed in the dawn die 1 18. If a plinth 128 descends in one with a stripper 168, 
the crevice 174 of this stripper 168 will engage with the upper part of the preforming article 100, 
and this preforming article 100 will be positioned to a stripper 168. if a plinth 128 furthermore 
descends, as shown in drawing 5 R> 5, coiled spring 140a and 140b will be pressed to the 
maintenance plate 157 and a plinth 128 — having — degenerating — a hole — dawn punch 155 is 
pressed by said plinth 128 and the supporter material 146, and descends, and it projects caudad 
from the pore 176 of said stripper 168, and advances and pierces from the upper part of the 
preforming article 100, and a pore 178 is formed by said preforming article 100. the scrap 180 
generated by forming this pore 178 at this time ~ a hole - the pore 126 formed by the dawn die 
1 18 is inserted in, and it is discharged outside from a pore 116. 
[0029] Bevel gear are manufactured as mentioned above. 
[0030] 

[Effect of the Invention] According to the forging shaping approach of the bevel gear 
concerning this invention, and its equipment, the following effectiveness and advantages are 
acquired. In case female mold and a punch are blockaded, the tooth form of a punch does not 
press a preforming article and the tooth form of a punch does not damage the upper part of a 
preforming article in order not to contact the tooth form formed in the punch. Therefore, since 
the endurance of a punch improves and a punch can use it for a long time, it becomes possible to 
make a manufacturing cost cheap. 

[0031] Since there is no concern which poor shaping, such as under- fill, generates since a 
material flows to the addendum of the tooth form formed in the punch and a punch and female 
mold are carrying out the pressure welding, it becomes unnecessary furthermore, to be also able 
to prevent generating of weld flash and to perform cutting etc. For this reason, productive 
efficiency improves. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the forging shaping equipment of the 
bevel gear concerning the gestalt of operation of this invention. 

[Drawing 2] It is drawing of longitudinal section in the condition that the operation of the 
forging shaping equipment of drawing 1 is shown, and a punch and female mold blockade. 
[Drawing 31 It is drawing of longitudinal section in the condition that the operation of the 
forging shaping equipment of drawing 1 is shown, and lower punch is advancing into the cavity. 
[Drawing 4] the hole used for the forging shaping approach of the bevel gear concerning the 
gestalt of operation of this invention — it is drawing of longitudinal section showing dawn 
equipment. 

[Drawing 5] It is drawing of longitudinal section showing the operation of the hole dawn 
equipment of drawing 4 . 
[Description of Notations] 

10 — Forging shaping equipment 34 — Lower punch 

36 — Point 58 — Female mold 

68 — Installation section 80 — Punch 

90 — Tooth form 100 — Preforming article 
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[Drawing 4] 
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FIG.4 




[Drawing 5] 
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FIG.5 
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ta«7 - * £«i je ur^ 7 - * £±§2 <t rm t <om<D* + 

10 0 0 3 ] Ttf>***rr*TM<f: v KTSSK: 

[0004] c©a©^»^*ssiR-r^<. r*>^£ 

© 7 - * tc^JHtfiWBfcifc 0 r <E«9:ccifi« b fcj&«4>^ 

±gLZTMicEm2 &xm^ffimz&zmmvti&xm 

[000 5] $ 6^C, WPBT7 - 1 0 0 5 7 8m2MlC 
^6»f5E(Oi9$CcgimSHi, ^2 0^^Mia^lcDM^: 

zm2<Dmtettoxwtt^ttm*c9aiL2i*s mi<o 

[0 00 6] $6tC^/c, #HW7-23 6 9 3 7#& 

mm$fo*xtfiL$b&{tL2i*, Tx^r^ + VT-Hticm 
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[0 00 8] *»MttWgB©giS*J»«^^< teZtitc 
[0 00 9] 

* f ^ -r lc M A £ i* r su IB «7 - * E 0 r m IB ? - * 

[ooio] *«wccj:ti«, Trntcy-zzmmLtc 

cttffci*. fit, T#>^£**^7wCCiIA3t!: 

[ooi i ] c<om&. buib?-^;*, ^cDTffifiiJcc, 
®?ti/cff«« B o at*»). KriBTSg»«r8a«i*©ai 

y-^^SBTSaJCttiHOfci^CcK^-^i 
KrgBTsP>^»»f5EraB8(liraL, "rai<b±^£B«£tf 
fci#«c, BLbSSl©fll»ttmriB7-^i(ltrBIUT(r»*C 

tBT^^iswwaiu-cc^ttffl'rTsaccKao. ±§s 

o , ffirsB±sotB*«ci»ra & < o r *tHWdBB $ 
ft*„ */c cootie buibtm^ §£g3ft£s&§m 
(omBm^t^mimmommm^Mi^r^mmB^^ 
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4 

jtctm?*^ tita*ae>^sscctt*), rare**. 

[0013] 

[ o o 1 4 ] m i ctfci^T, ftjsw^ i o «, *mM<D 
io Bt&tc&z&mm&m&m&im&tjk'?. co«© 
ffiffiti^ssa i o \trssmttm i 2 *«tf . c otm 

ft, RttBE:*-* h 1 4©rt«»CiIiJS8§ft/c^l 6CUi 

6fctt«iE«*18 36s±T»aa«:»6t&ti, RffEEffl 
#1 8ttWgEBEtt«:J:-3TiaK:*5C»r±^rK:»JE3n-c 
MIBffJESmi 8©±»tCttagfl2 OjW&jsSS 

n, ^SP2 0 M*mnmj£*~ * h 1 4©±auca* 

20 »l 8tt«TSaVSit«*t2 2CCJ:or±*^©»»^«l 
W3ftTl>£. fiuSBttEEa-* h 1 4©4>ftMcttmX 

am 2 4 jwrw 6*1, «aa««» 2 4 <D±aB«ttwsB» 

8©*^CCDBfiS$nfcI!3»2 6«:KAOri* 
*. RR«SBt2 4©**?L8P2 8rttCtt-/5r^r^ h 
fcr>3 0##ASft£. tt^9^7^hbT>3 0©±S 
fcttSRy **7*hK>30 i^S©Rtta$»3 1 ^ 

t^gP3 3tco'j>^3 5^i9:^6nrc^ 0 «tsb 

-/^7^hf>30, RSSPW3 l»OTBDa»2 8© 

30 ±»cciiijasnfc?LaJ3 2^6S66c±*ccseffli/ri» 
s. MtanttSi5»3 1 ©±a»uit£Rtesptf 3 1 <fc »? 

/J\S<cnttttOT*>^3 43&*H*$Jh, IST^>^3 

[0015] WSBTSaroWSBW 1 2©±gjJtC«^t±3 8 
a, 3 8btf:ftR3ti. iS^ti38a, 38b^Hi^U 
T3^K^4 0a, 4 0 ba^Rtt^tid. MIBn^Jb 
tf*34 0a 4 4 0b©_h»SPtt««F^U-h4 2«Cff« 
Itl^, RfiSM^U- F4 2tCli^$n/c?LgP 

40 4 4 a, 4 4bCC«MIB^:tt3 8 a, 3 8b^JS|ft@fiE 
ItCmAZti. CtiCcj:orSR«»^U-h4 2»R3E 
t±38a, 3 8 btc?aor±TSb@^r*^ 0 t^oT, 
MIB3 >f ;i/tf fa 4 0a, 40b ISmeTmKftVH 1 2 

iiwaflw^u- h 4 2 <h ^sc^ccsira-r^^rfijcc^ 

4 2©**CcttR^©A*^?L4 63WlMSti, RA?L 
46©TWCC«s|«>^*;wy4 8^«A"r&. Rd<>^ 
*;uy4 8ectt7^>^»5 0^jssstiri>5. 

50 »5 2 3&«arSB«HF^u-h4 2©T»K:fK#-rsciCc 
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SB*3 l*sffl»afiE&Ba»5 4^Bifi65n, RIHISP5 4 
©±«CC«S»iaM 5 4 J: 0 /Jn«*?L»5 6 tmf&Z 

ti> mi&s 6 k»mbt* 3 4t>mmbtcMWi& 

[0 0 1 6-] IwlBtf^*^^ 8K^J13;h£cfc5lc 
TM5 8#!9!tt6ft£, UBS, ^T§25 8©*flgK:«:& 
gP6 0*^fi£$n. R©^6 0Kte{ig&&gM*6 2# 
<£^U «ffiiB*«)»tt6 2*Jj(rgaff«f^U- 

±a«cB* $n^c<bici:0T^58 aamtm ? u - 

h4 2tet^&#©^£ftTO£. H«riBTM5 8cD^ 
«CCttWI2?L»5 6 iPI«iW«C3lji-rS7L»6 4 3&SHJSS 
Stl, »7L»6 4CCtt«rgaT^>^3 43&JfB#WCcJg» 

SftcdfAsns. wiBTsas 8<oiirgati«««)SWPf6 
MM. tttt^M<Dimm<DBr&Ztix 

c o o i 7 ] cvmiskfm&m i o msbtmbxwsp 
mi 2ec*fur«BttKraaa3tc±saBcf*SB«7o*wr 

Hlh«gm7 0©**SPfct«L»7 2#W£2 
ft, im»7 2fctt±#>*7 4;##ASftS. f^^LSP 

7 2ttTWcflwr«ar*«fc4«7 6«?n, - 
nrffi±sJ0^7 4«cttT*cci^iwriBS , r*^-^ 

SP7 8#J&JSS*ftTlr»Sfc«\ 8Lt^7 4ttW3± 
S®(«»«7 0 6C«f*$4lT?L»7 2*>6ttW«^&C 
i«$n^>o lWiB±#>*7 4©T^Wtettei»7 
9 BLt^SKttftttf 7 0 <DTS&tttt-tS 8 
0«t^n^o K±SJ8 0©WStCti«SP8 2 3W»J5R 

sti, »a»8 2«:««tsm8 4^ff^-r-5. mnm 

8W» 8 4 «iTf B±fflBMMB* 7 0 tc@# $ ft, ±MS 
0 84(Dy^>^§P85tcJ:o X ffi f BJb§* 

flM*a$«7 0CC&g&g>@#;5ft£ o S»LhSS8 0<E*f 
mTffiK:tt»±iS8 0 i^PJffUK:a»8 6#RW& 
ft, J*a»8 6t*T#«:i6jwr«^«:»SL/^-^« 
r£>£ 0 mria±^8 ooTM^5P&c«tagU8 8^ii^ 

sft, ttcaflS8 8^r»j!E-r^S8is^»aaBS$n^Mi« 

3ft£„ ^3B±SS8 0Jc«friBD3ffl8 8©±#K:_LMIft 
ttSfft*7 0©?LSP7 2KiIjrf £?LSP9 2*J®fi8Stl. 
R?LSiJ9 2 tC«BuiB±^>^ 7 4 aWKAU RJbtf>^ 
7 4 ©ASP 7 9 «Mf BDflSU 8 8 (DftmcpZ tfj U X I » -5 „ 
[0 0 1 8] MiB±^ 8 O^TP^L/T, 02tC7jVrj:5 
TM5 8*BBSO/ci^«C % mflBTM 5 8 CDi&ggfl 
68, Ttf>^3 4©5fci£S|53 6, ±§28 0 8 
fc<fcC/iMl57 9T* + tf-/ 9 4*«i5<*ft*. 
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6 

Xfifci&T, m 1 Cc^-Ti: 5tC, BulB^^tPa 1 0 0 
10 BTM5 8<D|gggi56 8tet&g$ft£ 0 C<D£#, miiB 

BfttrCttfcLXBJ&2tlX\,>Ztcti>. ^Ht/£jfc D n a 1 0 0 

^<DP&, %&*mi&B&l 0 0<DT®ttTtf>^3 4<£> 

[0020] ^ctc, H2«:^ : r<t^cc. ±Mm^tsm7 
jbsi8o©is«8 6<b3&iR^-rsiife«:, mmrne 6 

20 T\ ±S8 0#TM5 8tc*tur(ig^^nrRTM 

5 8i±S8 0«^n^ o -ZOfg. ±^8 0(DT® 
<bT^5 8CD±M«z3>rJl/«*3i4 0a, 4 0 b<DW&j] 
fc«fc»)EE»SftS. ±328 OtCtf^ft/c^ 

^9O«^<i^0p a pl 0 0©±WfrfcMB!UT;te0> R 

«rsB«^9 o i o o tomia*^ <o 

r, K*^9 0Cctt*3Wft|t)6-r, SRtt«9 0^fl« 

30 ««g£ife»u t^5 8ij^8 o&mmotctsvm 
mzmLb* ttrffl5 8i±ffl8o*iaw^&ci*Bf 

[0 02 1 3 ^-C, ®3tC7F*r<fc^^C, ±^8 03&^ 
e>CcTP^-r^<t, 3>TJU^4 0a, 4 0b^iIL/T 
SEf^U- h4 2^TP^L, T15 8i±i8 0OTl 
U/ct^r^<i^ n a 0 1 0 0 t&lcT&U. ^O^^JI/ 
y4 8CDTWJfE§PM 1 80±«ia«"rS. *U 
"C% ?*BEar..> h 1 4^6H^0<C^EEtt«l&tK*ji0 
-rBEtt^jeSSfffl $ ti % 18ttf 16 cD^gp 

40 ^TP^L/, fiWal 0 O^TP^T^o C(Di^, T 
^>^3 4«T^U^C^cd6. iT^>^3 4^TS5 

9 4 0^tC^RT^>^3 4CD5fe4^3 6^JEj1 
AT^ 0 ^t, "SHIdteAl OO^tt^bTiRS 
SP6 8, 8*y<tO'd!iSP7 9 ©^^(D^gptCT^iA 

Sn^o CCO/c^ ±SS18 0<Dt8»9 0©«5fe»^*r 

Tiau i o o^tijswixtto-awsao, 

50 [0 02 2 ]$/c, t<Di£, ±I8 0iTS5 8«i 
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h 14i3>fWfe4 0a k 4 0 b (Dpl^fc: 

0 (omm^ y #is£*r s c <t ^jh-r s c t&x £ 

j^±<d j: 5 cc ot^j&^p i o o (cmm 102^ 

[002 3] C<D?UEW£&gl 1 Ott, 04K^-rj:5 
K, ^*;U#1 1 2£<I;i£o »y-f*Jl<aa 1 2© 

So tt^-fsM^l 1 2<D±3$lt\ZWt$\ 1 4^d^$ 

ft, wmu \ i 4ojigp«?Lgpi i eiiiiiuri^. 

miUl 1 6tJHylS^^^;U^l l 2cDlWO£ttU 

1 AMtiimizj i i 8#i&A<*ft*o m\mw*t4 
1 1 8©w^c«!s:S[ji 2 o#^3ft, mm \ 2 0 

CC^SASPttl 2 2»^l, mWZHtfttfl 2 2#i!u 

132^*^1 l2KS#;*ft£ 0 S£ot, iiwwz<< 

I 1 8 1 1 2cc^$nrc^c<h3&^ 

KI*&?i*ft<J:5o mjfB?lJEtt2V 1 1 8©±Stttc«-5Hl 

«i oocoT^c^-r^iyigpi 2 4a«&3ft£ 

£ t 1&II0SP 1 2 4<D *&SPK«?LSP 1 2 6 VM®. 
£ft, ^FL£P1 2 6 GirsufB^LnP 1 1 6 <tiIjIbTl>& 0 

[0024] conm^mi io«, tuia*^*;^ 

I I 2icztuxm&wm&tErj;i$mi zsz&rz. m 
#1128 (ormatum 1 3 0 a , 1 3 0 b wmj&z 

ft, f&FLSPl 3 0 a, 130b{C^Wl32a t 1 
3 2 b^itutBSll 2 8^6T^C^ltif?n 

mmvtmt 132a. 132 bcoT^gptctjR^ 

«W*^C134a, 1 3 4bKJ;oT*$*£;* 
ft, i^t^JK <£ oTMKSPtt 13 2a, 1 3 2 b O 
?mfrt>W?jicmmutc7 7>i>%$l 3 6 a, 136 b 
W3ntt^ e Buta?Lgpl 3 0 a, 13 0b©^ 
gP^tete&SP 13 8a, 138 b &Bl&2tiXtet) . 
1£&SP 13 8a, 138b CC^IiufB^ittSPf* 132a, 
13 2bWL-C3^Wfel40a, 140b<D— 

[0 02 5] «TiB#ffi 1 2 8©TfflfcttWi23-OUtfta 
140a, 1 4 0 b &mmLXWLtfmt I 4 2»3 
ft, RHMWW* 1 4 2 ©**»CC»?L» 1 4 4 J&WdcS 
ft, t^?LSP 1 4 4CCttWiB^ffi 1 2 8 ^^^OT^mSP 
^146 *i» ASftSo I£3*5f$P1* 1 4 6 OTSPttl££P 
1 5 0 ^itffil, ^©gp 1 5 0 tettfiri2?L« 1 4 4 
lC&A£ft£ffii*;tSP1*l 5 2^«. ^fiJ£ASP 
m 5 2$C«7^>^1 5 3#7fr&£ft, »:7^>^ 

sp 1 5 3 ^BcriBK«»» 1 4 2 cc^t; 1 5 4 xmmz ft 

£C<bCCj:oT, mfiB^SPttl 4 6tt&Wihtf>Sft 
So 33$SPtf 1 4 6 <DT»1Ct*lUMrt#>* 1 5 5 tfH 
#<*ft, lfc?LH£N*>*l 5 5«BtflB^^ jtafctl 5 2 
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CC@i/?£$ft/c?L8Pl 5 6$cifA£*m>£„ 
[0026] Htriam^tW 1 4 2 ©T*«:«««^l/- 

h 1 5 7 trnv e>n, &<£f$:7 u- h 1 5 7 jc»?l« 1 

5 8 a, 1 5 8 bifiMfcZtis ^?LSPl5 8a, 158 
b CC«HulB^Sm 13 2a, 132b #*IS&g:GtK:*f 
A$n^ 0 fiia^LSPl 5 8 a, 158MS&SP16 0 
a, 1 60 bZmxm&L,X&f&2tl. ^[©SPl 60 
a, 1 60 bCcMIB^^>^5Pl 36 a, 136bW 
&LXmiZm$7l>- h 1 5 7ttT#^©»«pWlJh3 

10 ns. — buIbg^^u- h 1 5 7(D±gptc«Hrrian 

-fWiaHOa, 1 4 0 bQfMSP^&l'TteD, 
^n-Obtffcl 4 0 a, 1 4 0 bt*HU§B£H 2 8<t{$ 

J^u- h 1 5 7%si»cc«iiHl'rs*fij«:ft»urci 

So 

[0027 ] KriB«^p^U- M57 <D**T»«:tt?L 
BP 1 6 2 ifiWmZti* B<jfB?LSP 1 6 2 te&SP 1 6 4 
XTttm&LX»&Ztl& 9 mi^l 6 2CC«* h y 

6 8#*fA3ft, i^x h »; y^i 6 8©^cc« 

7-7>^SBl 7 0«$tl, ^^^>^lfP17 0tiHU 
20 IBSSP1 6 4ii^l k fcGl 7 2r«WSSn&CiCC 
Mi3^ h V 6 StiBulB^-T'U- h 1 5 7 

icmmztiz, mriax f >; 1 esoTmc^m^, 
m& 1 0 o<D±mc%<£-?2>wMi 7 Atm&ztiz. 

mzdfcl 7 4CD**»«CB?Lffll 7 6^tS^$ti, 

SP 1 7 6 CCfc«irffi?LMW^>^ 1 5 5 *mw>%&icftM 

•rso 

[0028] *mm<DBi&icmm2ti2> : fiwvm& 1 1 

OB^^tCUJ^icD^^tc^^nS^Or^O, A 
^(DttffKloi^rttWrS. C<D?LWW««1 1 0 

30 oxiwv ** a 1 1 8 ecfl&ssftfcnnw 1 2 4 «c«» 1 0 

2 ti/c^fiS0 a a p 1 0 0 imWZ tl5 e 1 
2 8#X h y^l 6 8£^ffjKTI^r&<h, 
y ^16 8 CDDOSP 1 7 4 30^«^p a p 1 0 0 <D±SPtC 
^L/, K^fiBfo&l 0 0«^ h »J sr/<l 68CC^U 

5CC^"TJ:^CC, n-Y^ial 4 0 a, 14 0b«§Jt 
^U-b 1 5 7iMl 2 8K?PJEi**rC*|iiMU ^ 
C^jJ<>^ 1 Sb&m&lsm 1 2 8 *$ J:C«£«fSH* 1 4 6 

{c^E^htmi, mib^ h v 1 6 8<?mspi 7 

40 6^6T^^tBbr^<f^p a p 1 0 0<D±mfrhMA 

oxtj-zik*, mit^mm^n 1 0 0 Kim i7 8« 
i?s$nSo ccDit, i^?Lgpi 7 8*«^$nsc<btc 

^otMO/c^^^^lSOtt, ?LBJC^^^118 
Cci®^$n/c?LgPl 2 6£!$3!0T?LSP1 1 6^6^SP 

[0 02 9] &±<DJ: ^tc Or*»*3&J»3SSn* B 
[003 0] 

50 f#^ns e T^iM^Ksr^^ «t^p a pCD±gp 
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±a^fi<fi6BT#sfc«>, »J&=1* ^*<Sfl|^b■r 
[0 03 1 ] ±MlCMf£2titcmj&<Dm9c&V 
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: [02] Hl<OiajSfiS^iB<Dttffl*ffi^^l/, Mi 
[03] H10«S«J^iaottffl*tt%^U, Ttf> 

[04] ^^^tfto^fficc^s^asLoefi^^ 
[05] 0 4<DKwv&&<Di&mtt*^-?immm~c 
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